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Abstract

The pneumoperitoneum refers to the presence of free air inside the abdominal cavity. This finding is usually
a sequela of a gastrointestinal tract perforation. Still, in rare instances, it can present after cardiac surgery
due to the proximity of the peritoneal cavity and pericardium, allowing air to enter the peritoneal cavity. Our
patient was a 63-year-old female who initially presented for revision of the mitral valve replacement. A
chest X-ray on postoperative day 13 revealed a 6.6 cm lucency under the right diaphragm suggestive of
pneumoperitoneum. She was discharged after serial chest X-rays revealed a decrease in the size of the
pneumoperitoneum. Twelve days later, our patient was readmitted, as another chest X-ray revealed that the
size of the pneumoperitoneum was again increasing. An endoscopy was performed, but it did not reveal any
lesions or etiology that would lead to a leak from the gastrointestinal tract. Finally, due to the benign nature
of the pneumoperitoneum and the decrease in its size over the following days, we opted for conservative
management, and she was discharged again. This case emphasizes the rare occurrence of benign
pneumoperitoneum post-mitral valve surgery. While surgery may not always be required for asymptomatic
cases, careful vigilance post-cardiac surgery remains crucial to detect potential abdominal complications
promptly.
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Introduction

Benign pneumoperitoneum refers to the pneumoperitoneum without accompanying peritonitis or the
presence of asymptomatic intrabdominal free air [1]. Pneumoperitoneum occurs from perforation of
abdominal organs in 85-95% of cases, necessitating urgent surgical intervention. However, in the remaining
5 to 15 instances, pneumoperitoneum does not stem from perforation but instead originates from another
non-emergent source [2]. The development of pneumoperitoneum following surgery of the mitral valve or
other cardiac surgeries is rare, with only a few cases previously reported. During cardiac surgery involving
sternotomy, the proximity of the peritoneal cavity, pericardium, and diaphragm can lead to an abrupt
diaphragmatic opening, allowing air to enter the peritoneal cavity [3]. Here, we present a case of persistent
benign pneumoperitoneum developing after revision surgery of the mitral valve.

Case Presentation

We describe a 63-year-old female with a past medical history of hyperlipidemia, hypothyroidism, mitral
regurgitation, and bioprosthetic mitral valve replacement with conventional sternotomy two years ago who
presented for revision surgery of the mitral valve. The postoperative hospital course was complicated, with
renal failure requiring hemodialysis. On day 13, a chest X-ray revealed increased lucency underneath the
right hemidiaphragm concerning pneumoperitoneum measuring up to 6.6 cm (Figure ).

How to cite this article
Alvi A, Santiago L E, Shankar M, et al. (January 30, 2024) Benign Pneumoperitoneum Following Mitral Valve Replacement. Cureus 16(1): €53216.
DOI 10.7759/cureus.53216


https://www.cureus.com/users/283654-ali-tariq-alvi
https://www.cureus.com/users/572904-luis-e-santiago
https://www.cureus.com/users/606094-murali-shankar
https://www.cureus.com/users/387788-pallavi-aneja-
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

FIGURE 1: Supine chest X-ray demonstrating an area of lucency
underneath the right hemidiaphragm representing intra-abdominal free
air (red arrow)

A computed tomography (CT) scan of the chest showed small bilateral pleural effusions and large volume
pneumoperitoneum (Figure 2).

2024 Alvi et al. Cureus 16(1): €53216. DOI 10.7759/cureus.53216 20f5


https://assets.cureus.com/uploads/figure/file/884226/lightbox_6c8caad0b16711eeab7315a1773c2bce-CXR10-1.png
javascript:void(0)

Cureus

FIGURE 2: Axial view of computed tomography (CT) chest
demonstrating free air in the peritoneal cavity (red arrows)

The patient denied any symptoms at that time, and on examination, her abdomen was soft, non-distended,
and nontender. She was observed clinically with serial chest X-rays, which showed improvement of
pneumoperitoneum on the following days. Therefore, the patient was finally discharged home on
postoperative day 17. A repeat chest X-ray was done 12 days later, which showed a worsening of the
pneumoperitoneum. Thus, she was readmitted to our facility for further evaluation. She again denied any
symptoms, and vital signs were also stable. Her laboratory investigations revealed a white blood cell (WBC)

count of 7900/mm?, hemoglobin of 8.8 g/dl, platelet count of 296000/ul, sodium of 135 mmol/L, potassium
of 3.5 mmol/L, chloride of 95 mmol/L, bicarbonate of 35 mmol/L, blood urea nitrogen of 14 mg/dl,
creatinine of 4.4 mg/dl, calcium of 9 mg/dl, total bilirubin of 0.4 mg/dl, aspartate aminotransferase (AST) of
28 units/L, and alanine aminotransferase (ALT) of 12 units/L. The abdomen was soft, non-tender, and non-
distended, with no rebound or guarding on physical examination. An upper gastrointestinal series (UGI) was
performed, which revealed no evidence of obstruction or leak in the setting of persistent
pneumoperitoneum. Endoscopy was undertaken to evaluate any abnormalities in the upper gastrointestinal
tract that could explain the persistent leak. It did not show any ulcers or lesions explaining the etiology of
pneumoperitoneum, only revealing antral gastritis with some subepithelial hemorrhages (Figure 3).
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FIGURE 3: Upper endoscopy showing antral gastritis with some
epithelial hemorrhages

Due to the benign nature of the pneumoperitoneum and the decrease in its size over the following days, we
opted for conservative management.

Discussion

Most non-surgical or benign pneumoperitoneum cases arise either as a complication of medical
intervention or as a complication related to some procedure. Among these, the common etiologies include
retention of postoperative air with a prevalence ranging from 25% to 60%, endoscopic procedures of the
gastrointestinal tract with a prevalence ranging from 0.3% to 25%, placement of peritoneal dialysis catheter
with a prevalence of 10% to 34%, mechanical ventilation, pneumothorax, and cardiopulmonary
resuscitation [2]. Benign pneumoperitoneum is characterized by the presence of asymptomatic intra-
abdominal free air and manifests on chest X-ray as a distinctive radiolucency beneath the diaphragm or on
abdominal X-ray as a radiolucency in the superior location [1,2].

Surgical treatment may not be necessary in all cases of pneumoperitoneum, as it is not invariably associated
with bowel injury [2-4]. Simultaneously, it is crucial to prevent any delay in conducting a laparotomy when
there is a suspected bowel injury. Therefore, to avoid unnecessary laparotomyj, it is essential to consider
recent events that could lead to spontaneous pneumoperitoneum [3].

Complications within the abdomen can arise in 0.5% to 3% of individuals undergoing open heart surgeries,
with mortality rates ranging from 14.5% to 100% [3,5-7]. The common gastrointestinal complications
following cardiac surgeries include intestinal infarction, gastrointestinal hemorrhage, and acute pancreatitis
[3,8]. The development of pneumoperitoneum is unusual, with only a few cases previously reported [3,9,10].
The etiologies of pneumoperitoneum can be diverse; however, in the context of cardiac surgery, it can result
from diaphragmatic damage during sternotomy or during chest tube placement [3].

Conclusions

The case presented here highlights the rare occurrence of benign pneumoperitoneum following the revision
of a mitral valve replacement. While pneumoperitoneum is commonly associated with perforation of the
gastrointestinal tract necessitating urgent surgical intervention, it's crucial to recognize instances where it
arises from other sources, as in this case. The diagnosis can be challenging, often necessitating thorough
clinical evaluation and imaging studies. This case underscores the importance of a comprehensive approach
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to diagnosis involving serial imaging, endoscopic evaluation, and clinical observation to determine the
benign nature of pneumoperitoneum and guide appropriate management decisions.

While surgical intervention may not be necessary in all cases of pneumoperitoneum, especially when it is
benign and asymptomatic, vigilance is essential to promptly identify and address any potential
complications arising within the abdomen, particularly following cardiac surgeries. Understanding the
diverse etiologies of pneumoperitoneum, including its rare occurrences after cardiac procedures, is crucial to
implementing the appropriate management strategies, ultimately ensuring optimal patient care and
outcomes.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ali Tariq Alvi, Luis E. Santiago, Murali Shankar, Pallavi Aneja

Acquisition, analysis, or interpretation of data: Ali Tariq Alvi, Luis E. Santiago, Murali Shankar, Pallavi
Aneja

Drafting of the manuscript: Ali Tariq Alvi, Luis E. Santiago, Murali Shankar, Pallavi Aneja

Critical review of the manuscript for important intellectual content: Ali Tariq Alvi, Luis E. Santiago,
Murali Shankar, Pallavi Aneja

Supervision: Murali Shankar

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Ustek S, Boran M, Kismet K: Benign pneumoperitoneum after colonoscopy. Case Rep Med. 2010,
2010:631036. 10.1155/2010/631036

2. Mularski RA, Sippel J]M, Osborne ML: Pneumoperitoneum: a review of nonsurgical causes. Crit Care Med.
2000, 28:2638-44. 10.1097/00003246-200007000-00078

3. Ibrahimi A, Dumani S, Kuci S, Dogjani A: Pneumoperitoneum after a redo cardiac surgery: patience can lead
to victory. Cureus. 2022, 14:e23663. 10.7759/cureus.23663

4.  Williams NM, Watkin DF: Spontaneous pneumoperitoneum and other nonsurgical causes of intraperitoneal
free gas. Postgrad Med J. 1997, 73:531-7. 10.1136/pgmj.73.863.531

5. Nilsson ], Hansson E, Andersson B: Intestinal ischemia after cardiac surgery: analysis of a large registry . |
Cardiothorac Surg. 2013, 8:156. 10.1186/1749-8090-8-156

6. Mishra V, Hewage S, Islam S, Harky A: The correlation between bowel complications and cardiac surgery .
Scand ] Surg. 2021, 110:187-92. 10.1177/1457496920983618

7. Gennaro M, Ascer E, Matano R, et al.: Acute mesenteric ischemia after cardiopulmonary bypass . Am J Surg.
1993, 166:P231-6. 10.1016/50002-9610(05)81062-1

8. Huddy SP, Joyce WP, Pepper JR: Gastrointestinal complications in 4473 patients who underwent
cardiopulmonary bypass surgery. Br ] Surg. 1991, 78:293-6. 10.1002/bjs.1800780309

9. Arndiz-Garcia ME, Gonzélez-Santos JM, Arndiz-Garcia AM, et al.: Pneumoperitoneum after cardiac surgery.
A complete anamnesis is the clue [Article in Spanish]. Arch Cardiol Mex. 2015, 85:238-42.
10.1016/j.acmx.2015.01.003

10. Glanz S, Ravin CE, Deren MM: Benign pneumoperitoneum following median sternotomy incision. AJR AmJ

Roentgenol. 1978, 131:267-9. 10.2214/ajr.131.2.267

2024 Alvi et al. Cureus 16(1): €53216. DOI 10.7759/cureus.53216 50f5


https://dx.doi.org/10.1155/2010/631036
https://dx.doi.org/10.1155/2010/631036
https://dx.doi.org/10.1097/00003246-200007000-00078
https://dx.doi.org/10.1097/00003246-200007000-00078
https://dx.doi.org/10.7759/cureus.23663
https://dx.doi.org/10.7759/cureus.23663
https://dx.doi.org/10.1136/pgmj.73.863.531
https://dx.doi.org/10.1136/pgmj.73.863.531
https://dx.doi.org/10.1186/1749-8090-8-156
https://dx.doi.org/10.1186/1749-8090-8-156
https://dx.doi.org/10.1177/1457496920983618
https://dx.doi.org/10.1177/1457496920983618
https://dx.doi.org/10.1016/s0002-9610(05)81062-1
https://dx.doi.org/10.1016/s0002-9610(05)81062-1
https://dx.doi.org/10.1002/bjs.1800780309
https://dx.doi.org/10.1002/bjs.1800780309
https://dx.doi.org/10.1016/j.acmx.2015.01.003
https://dx.doi.org/10.1016/j.acmx.2015.01.003
https://dx.doi.org/10.2214/ajr.131.2.267
https://dx.doi.org/10.2214/ajr.131.2.267

	Benign Pneumoperitoneum Following Mitral Valve Replacement
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Supine chest X-ray demonstrating an area of lucency underneath the right hemidiaphragm representing intra-abdominal free air (red arrow)
	FIGURE 2: Axial view of computed tomography (CT) chest demonstrating free air in the peritoneal cavity (red arrows)
	FIGURE 3: Upper endoscopy showing antral gastritis with some epithelial hemorrhages

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


